A duplex "Gemini" prodrug of naltrexone for transdermal delivery.
Transdermal naltrexone delivery is desirable in the treatment of narcotic dependence and alcoholism. The purpose of this study was to increase the delivery rate of naltrexone (NTX) across human skin by using a novel prodrug. A duplex "gemini" prodrug of naltrexone was synthesized and evaluated. In vitro human skin permeation rates of naltrexone and prodrug were measured using a flow-through diffusion cell system. Drug concentrations in the skin were quantitated at the end of the diffusion experiment. The prodrug was hydrolyzed on passing through the skin and appeared mainly as naltrexone in the receiver compartment. The prodrug provided a significantly higher naltrexone equivalent flux across human skin in vitro than naltrexone base. The naltrexone equivalent solubilities of naltrexone and the prodrug in the donor solution were not significantly different. No significant increase in drug concentration in the skin after prodrug treatment, as compared to naltrexone, was observed. The naltrexone equivalent permeability from the prodrug exceeded the permeability of naltrexone base by two-fold. Due to the design of this prodrug, toxicities associated with this compound should be nonexistent, because only naltrexone and carbon dioxide (carbonic acid) are released when the prodrug is cleaved.